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PURPOSE: An OFDM(Orthogonal 
Frequency Division Multiplexing) 
modulation/demodulation 
apparatus^supporting a variable 
data speed in a wireless LAN 
system and a method thereof 
are provided, which supports a 
i variable data speed regulated in 
A an IEEE 802.11a. 

CONSTITUTION: In an OFDM 
(Orthogonal Frequency Division 
Multiplexing) 

modulation/demodulation 
apparatus capable of 
receiving/transmitting MPDU 
(MAC Protocol Data Unit) with a 
variable data speed, a MAC 
(Medium Access Control)(40) 
generates a signal field and a 
data field constituting an OFDM 
frame structure or receives the 
signal field and the data field 
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according to an external control signal. An OFDM modulation transmitter(60) 
comprises an OFDM modulation controllerO ) which controls each block of an OFDM 
modulator on the basis of information as to a data speed and a data length included 
in the signal field so as to generate a final OFDM symbol by being combined with a 
preamble constituting an OFDM frame structure formed by being extracted from a 
stored sequence value, after receiving the signal field and the data field from the 
above MAC as exchanging the first control signal with the above MAC. And an OFDM 
demodulation receiver(70) comprises an OFDM demodulation controller(2) controlling 
each block of an OFDM demodulator on the basis of information as to the data 
speed and the data length included in the signal field so as to transmit the signal field 
and the data field to the MAC and to perform an OFDM demodulation process as 
exchanging the second control signal with the MAC. 
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B 1^8 5^21 QIOlEi ^EM XlStt 4^ Site OFOM SB Oil SjS^feff OFDM &X\ SI aaoil 

9» 3SE^, 2J¥ HICH^mOll df^ OFDM HaigJ =F«»fc A|3^ iE^ Q|0| EH iEI ^£61- 

>IU A|Hy QIOlEi ^EI SBSt MAC; £PI MAC HI- ^§2J 7H1 1 *IIOi£!sM ?2^22A] £J\ 

MAC°S¥H A|3y i> E g Gil 01 EH iEI S&g>g 01 £1 XI S3 AIS^»0||/H ^M£lOi g£3 
OFDM 951 ?Sofb HBI^MIU SSSKW £15 OFDM £JM0I ^EjE^I ^}| AlZiy gEOll S 

B3 PI 01 EH ^E S! Ql 01 EH HOI Oil 3B §^0|| D\^B\0\ OFDM ££:>l°l 2* I^II HlOISfe OFDM £ 
£ JIIOPIM ^b|S^ OFDM ^£131; SI. £J\ MACJQI- 4i§2| HI 2 HlOi^sS ^Hg>°£Ai MAC 

E^ AIH^ 1JE SI QIOlEi iEI 2^oHl OFDM ^£11} §01 ^§£IE^ &2I A|3y gEOil S^EJCH 
91^ QIOIEH ^E SI QIOlEi HOI Oil 3» SSOil 2|£»« OFOM ^£3|£| 2» i^ii XilOio^ OFDM ^ 
SXHICH^I« ^bl6F£r OFDM ^£ ^£»2IM 51^12 SI CM f IEEE 802.Ha/D7.0 Oil £8 QIOlEi ^ 

E^ 3h£0| ^fe»« f 09 n^oj Q | 0|Q fl^SJfe LAN AI^BOII ?fsofQ, 

UiR!E ■ 

El 

6ffOIQJ 

OFDM ^5, OFDM ^£ 

E^-S/ ZfBSf M & j 

E 18 B tfaoil 5j§9b OFDM AI^^EJ ?g£0|2, 

E 2^ B ^SSI a ^A| Oil Oil CEf^ OFDM H^IS ^£EJ ^^EO|^, 

£38 ^ aa°i a ai oil oil ccfs ea^isi ^asoia. 
e 4^ b ara si a ^aioiioii mm aer ^^eoih, 

E 5^ E 1011 EAI3 §3|£| ^?£E0|2, 

E 68 E10II EAIS blEibl ^m^|£J ^EOIIQ, 

E 78 E 60il EAI3 blEibl ^S^IHI QilE£|2f TB Oil MS ^/dlEOIIl, 
E 88 E 60il EAIS blEibl ^}|2] LIFO Oil Cliff ^AilEOICK 
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utssi mm 



St SOI ^o/t Pim » 3 SOtS' SBHPim 

g b^o ¥<y LAN Al^gjOil ^§J6H2 D\&9\ Ql 01 a MSSfe 0FDM(0r thogonal Frequency 

Division Multiplexing) £^£0il Sff 3Jo^ f ^61 IEEE 802.a/D7.0 £| gdMI#^9, k 0il e>i6f01 
6Mbps Oil AH 54Mbps2l QJ 01 EH 2¥ XI 4 s 2i£r OFDM eg Oil ^g^t! OFDM §rx| S! 

gtSOII ae 201a. 

^£ LAN Al^^JOil **g£|£r gJ^jOllfe 2.4GHz CH^OUH FS( Frequency Hopping) S±| 

3 SSCSpread Spectrum) &^0| SXISCH HQ. £15 ?r£°l Ql 01 EH XI S & ^ 

OFDM SBOI a^SIQ £lCh 

¥£xfi^ & 3 Oil AH b aeS^OII ISI (Inter Symbol Interference, W^ieia. B^ 1 

3H £1 CH °l §^ 01 2H & ISI SJ 9»S 2l£sr6r}| ^ oH I Oil AH o\^%\0\™°g_ Stat* ^mi\D\ IS 

6* ^SOil, OFDM S^!2S ^^51 W ISI98F8 SJ^s|6^| ¥I6H SrE^IOj^oM Z>Bel 

?r SfiShCk HBIIl OFDM^ 2f AH £-1 Oi ZJ2j *iJ3£e Olg^o^ S q. Q|«s| Hfi^ s r 

°£ &SS ^Er^ Oi^Oil *1§mDl, ^Hf4= tfejSj Ml 01 S 8 M^! 2110! £^6FH^ ¥£xH^ ■* 
S01I »£|0ICK £E& OFDM^Hj £^££r AHH3H E.|0)g l v &£|fe tJIM^M ll&m ^ 

&oo^ ^oj Q jO|EH 2£0{| =|»»Ch 

LAN Al^gJSJ Rm 5 6rL r oj IEEE 802.11a Oil AH ^ PIOIEHS 23121 B?|S ^4^8 r 0j, OFDM A|^ 
S8 ^Itf M&I3ISM ^§6111 SID. £>0| IEEE 802.11a Oil AH ^ LAN 21 H&ISrOl Oil 01 EH Hj 6|| 

CH ¥^0il PI0IQ2J fiOI, BS»A{ f eOil §S§ JrXIH PLCP( Physical Layer 

Convergence Procedure PI- ^3\£lO\ HQ. 

S I h g8 £15 2^°] ggOl £12 IEEE 802.1 1a/D7.0 Oil 5IHff OFDM &*J0|| ffff 32 

S, IEEE 802.11a/D7.0 Oil AH ^ 5GHz Oi^OilAH 6Mbps Oil AH ilH 54Mbps 9 QIOIEH XI^Sl^ OFDM 

0r2H [R 1]a [2 2lte IEEE 802.11a/D7.0 Oil AH ^gff OFDM Al^gjOilAH A r g£]£z Itt&DiaSOl 

CI. 
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nam, xigam i h axi 2!^ ieee 802.na § ei^a^ ofdm b^£ ^ats 6Mb P s ghiah 54Mbps°i qi 

Ol EH ^ECHI OS 8H42I SxlOil/H xHaiiJ 4- SiSlCr. 



e a a l §8 gsH 31^21 ai^smw see sie^ah, « atae ieee 802.na oiiah ^3 

« 2rB QIOIEI ^EM HStt 4^ Site OFDM B^£ 9X1 » u JSi XflgafteQI 3 =5*01 SICK 



ft' 3>g 

» «ssi xhm ^aoii a>e pjaa qioiei ^e^ mpdu ^4^oi ofdm b^£ sxifc, mo\ 

^ S CHI d>af OFDM HBIIS ^golte A|3^ iE£l QIOIEH iEl «S6^U AIH^ HE2f QI 01 

Ei iEl 2^^>^ MAC; MACif ^§2] XH1 1 XIIOI<i!sfi ^IQ^EE^AH ajj; MACE^EI A|3^ g 

E U Ql 0| EH HEM SB.&g ^, Dial HSS AI^&OHIAH ^#£J0i OFDM H5ilS ^?£g ^£ 

^ai^ga- ^mmw mm ofdm ^moi ^sjeii aih^ heoii si^ qioieh ^e » qi 

Ol EH 01 CHI S*» SIMM OFDM B£?l°i 2J 1^11 HI 01 Site OFDM ^5 XHIOUIS ^Hiarte 

OFDM 6fc!3|; ^ #31 MACjII- HI 2 X!|CH£]^M MACE^ A|3^ HE » QI 

01 EH ^EI S^SKQ OFDM ^DjgOt 4*SBE^ #3| A|3^ HE Oil SiJ£jOi Site QIOIEI ^E 3! 
□I Ot EH & 01 CHI SSOHI 3|£8K)| OFDM 1^11 XHIOISlte OFDM ^XilOUIS ^Uiaite 

OFDM 4-d^lM S»8Jte 31 ^§2S HhCK 

g g*g£J HI 2 ^2 Oil Hf^ 3fB2] QIOIEI ^E^ MPDU £4>4!0| OFDM B ^£2! OHi AH£] QI 

01 EH B£ »BS. MAC CHI AH Sggig OFDM S A|Hy HE Oil QI 01 EH B^f£ §M » QIOI 

EH 2^ ^E SSOil 3|*8K>I SdH QIOIEHS 0HS8hte HI 9311; Dial XISS Aia^SS ^#8*0* 
^40H°I short £JM SI long £JM^ Hai^M^ ««8fe XHI2 B5II; 91 QIOI EH 9i 

mass <msm ifft b^s AH^Haioi ^e^chi Bssm. «ag nai^M^ aestoi as 
ofdm &mm ^saFfe »o b»« s^afb 31 ^se^ ecK 

&S , e XHI3 ^Oil mm 3>fB°] QIOIEI^ES MPDU *4*£J0I OFDM B Oil AHHj CHI 

0|EH aSS, 4*£!S* OFDM ^Ef^ M«5|2 OFDM ^jHS| Al^g *IICH£!£ 

m ^^A|3|fe XH1 1 Ef^l : ^>0| 4-^9 OFDM M^M FFT Bt^ ^ eSfAI€J m £D\ A|3^ HHOil 51^ 

qioiei ^e §Moii ^i^a^ pohs ai u ej eh ai «j e bi eh bi ^m^f xheim psh ^bh°j aihb 

iEl ^^Shfe XHI2 9311; S ^^1^ AlZiy §E21 EH ai El SAfS mOl HHaiEl^f §>g S¥0il9 AO 
y HE blM« MAC 2^5f^ XHI3 &H\m S»6hfe 51 ^S21 9D. 



^ ^ssi ch §§ §y ^§§8 oi ai- £MH!th esH ^goH m 201a. xi^¥ 
Ei Est suskm s era si ^jaiojis &x\ o\\s\ 8S2S ^sa^E^ maici. 

a/rf ass ah2f 901 » uaoiAib ^fb°i qioiei ^e§ ima^i ^bh ofdm ^4-^^is moia^ 

OFDM ^£J¥ XII CH Oil Q\& OFDM ^4-6l^l°J S^a^ g PI Oil CUE!" ^rSHf ¥^XH 

yOil SI5H iSa^ Oil EH M 998171 ¥I5HAH blEibl Ah8SO. #31 UlEHd! ^s^lOil CH§[ # 

AHlHl- ^gg ^^eia. 

SjAH, E 1S B ^SOil CL^ ^^ei OFDM B^3& AIDE'S! SXHI^°J 0|2, E 2fe B Oil AH 

A|-S9te OFDM nai^j e OlIOID. 

E 20II EAIS OFDM HSUS ^Oil CHshCM HS CH E 1011 CHSH 0119 MOI XUHiai ^§5hE^ 8(21! 
CI. 

B &SOII OFDM ^BilS E 231 901 ^a|^M3[ AlZiy HE S QIOI EH iES OI^CH 

BO. AD^ HE2f AHUI^ U|M3( PLCP SilCHOil oHSthQ. #31 ME|^M°J IFFT( Inverse Fast 
Fourier Transform) ( 105)SJ ^ A|^^^ R0M(107)01I XH§@ HOlfiffl, ^ A| Oil ei OFdH [4-^^l 

1]3t 901 short Aia^2KS-26,...26) long A|3^(L-26. . . .26)^ .^PSSDj. ^I^HJ Al^l^i^h 
IFFT(105)M e^aFS short long ^l^0| @CK 

S^26....26 = sqrt(13/6)*{0,0,l+j t 0,0,0,-l-j,0,0.0 ( l+j,0 t 0.0 ( 
-l-j ,0,0.0,-1-j ,0,0.0. 1+j ,0.0.0,O.O.O.O f -l-j .0.0.0. 
,0,0.0. 1+j ,0,0.0, 1+j .0,0,0, 1+] ,0,0.0. 1+j ,0,0> 

L-26....26 = (1.1. -1. -1.1 . 1. "LI. "1. 1,1, 1,1.1.1.-1. -1.1. 

1.-1.1.-1.1.1,1.1.0.1.-1.-1.1,1,-1,1,-1.1.-1,-1.-1. 

-1.-1.1.1,-1.-1.1,-1.1.-1.1,1,1.1} 
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£D\ 1]S XfSIIS IFFT( 105)21 AH«3H£|Oi ^nj^OIIAH 265! EH AH«?H£|01 ^B^OII If 

safe gj^Aia^oich 

H£ISSg ^d^lSI §31(201)8 ¥)8H AfgSffl, short £Jg(t) lODHS long fe'g(T) 23H£ Ol 

^OJ£!Q. Sm°| short 16}H°I = £4= StS ^ t, Oil AH t, 0 S 2*2* 163HSJ ^±4= at 

m ?\&a. mm smsi long 64?hsi ^4 ate ^fea. ^ t, a t 2 ^ 64?H£i ^4= 

Ainy UHfe MAC(40)0)|AH CHOIEH ^£1 UQLHfe 401^2} Q|0|Q 1J0IB UEJLHfe 12 

uiMfi ssea. Qioia uauit 4Hi = fe a ^aiohpj [a 3]jh qioieh aoit sen 

4095b MOID. 



QIOIEH ^EB UQ-LHfe HIS 



□I 0| EH ^E 


bO b1 b2 b3 : 4d|M 
(LSB MSB) 


6 Mt?ps 


1101 


9 MbDS 


1111 


1? Mbns 


0101 


18 MbDS 


0111 


24 MbDS 


1001 


36 MbDS 


1011 


48 MbDS 


0001 


54 Mbos 


0011 



MAC(40)g E 2 Oil EA|@ Uf2f 1TOI Ql Ol EH ^ES UEfLH^ 4UIM. QIOlEi UOIM UEJ-LH^ 12UIM, 
reserved 1blM, HH SH El 1HIM, tail 6bl^M S 101 § 24b|MHj A|3^ iEf °!^Eh 

01 24UIM^, *£8*38lM& f SSMdODS >1xiXi 8*2 b^ 3« ^S^t ( 102)011 ^m. 
?l(102)2| ?^SS 70\H 1/20IHS AlHy HEHJ a* ¥I^I 2*8 48UIM0IQ. 21 & 

¥S^I(102)HJ fe^StS £JEHEItH(103)S IHMOI BPSK(Binary Phase Shift Keying)^!) ( 104)8 fit m 
IFFT(105)S RF(Radio Frequency) (30)^ MLHOISCk 

a§2^, QIOIEH UEfe £ 2 Oil EA|£! I= h t=GI , MAC(40)B QIOIEH iEf AH bl ^ ^Z!, MPDU(MAC 

Protocol Data Unit), tail^ZI. HUE. blMHj QIOlEi iE ^51 SiJSfE^ ^ ^ ^! Ef . 401 AH bl ^ 
^ZfB 16^HHJ 'O'M JUICN tail^ei^ 'O'&S ^SQ. HUE. blM^r AHbl^ bIM, MPDU(MAC 

Protocol Data Unit) m\H tail blM£| 2xHI dlM^t Ncbps(0FDM£J K S dlM^)°J S^bH^^ 3 

}| 6PI ^ioHAH gf tteiftKM 3 3||^A|S 2] a BD. 

A' JKW = c«7mg ( ( 16 + 8 * ci)ol e| .^o) +6) / A^ ) 
A' A ; * V 

ZMft ■ 5IW DBPS 



91 [4*4**1 1 ] Oil AH cellinoOS^fe SirOilAH 3JSatS 94*2t* =P8*te B-^OICf. HEIH. 

Nsyu^ OFDM 4*0101, Ndata^ 0IOIEI HEHJ di^OiH N PA0 ^ HHE blM40|EL 

MAC(40)OilAH QIOIEH iEfe e»3|(101)S 8880. am^l(101)S QIOlEi^ 21 «T 

¥S^I(102)M >ixlll eiEiE|^(103)g §[ ^ A|3^ ^EHj QIOlEi ^E0|| BPSK, 
QPSK(Quardrature Phase Shift Keying), 16QAM(Quardrature Amplitude Modulation), 64QAM^^ 
E3il(104)SO. 01 g 5« QIOIEH^ IFFT(105)S XxH RF(30)^ SLHOISa. 

P§25 OFDM ^^5^1 2aHI SE 12] OFDM ^ -J ( 10) Oil CH6H igg[a. 

E 1HJ gsf^|(101)^ MAC 01 1 AH g>B QIOIEH^^ &^21 S>fe 2jM ^ XI 5^1 ^oH AhgSJDI , 

n aaoe^s ij ^Aiojiei [^^^ 3ia asoi e 3^ ?3eoiq. 
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asfS HIOIEIte 210 ¥£3|(102)» XflDI Zl SSDHI^g B! ^ A| Oil e« [^ttt&| 4]2f i2DI 

£S£ = 133 8 
MSB = 171 R 



#21 LSB^r 'Least Significant Bit' 012 MSB^ 'Most Significant Bit'SI 2J»0|CL 

XH^OI! 9\m »«Ste tH^M 01I5HM gHgO||£iS HHP 3 1 ?|6H PJ H £1 tH ( 103)» AFSSQ. 

eiaaw(io8)fe ¥ eaisi fles ~>\x\y\ ao, a« ¥s3id02m :>i£! qioieh^ e!aaw(io3)« s 

' = I 6 ) * (*" ™od »6) + floor(k/\6) 

j = 5 *Jloor(i/s) + {(i+N CBfls -floor(\S * iW CBK )) mod s) 
s = max(A^ c /2,l) 



[4^ a. 5 ]oijAH floorOS^te yi| SJb :?>S S S4*2t» ?»te S^OIH, kfer 

sier «3id02)« iae pj^oih, it 5 ^hh flee x& aei^oiiQ jfe ^ ^jrh flee X£! 
pj^oidk [4^a« mh, bpsksi- qpsk^ s shh xieem s^i 301, i6qamh* 64QAMa 
s?b s £hh flea ¥ ash flee 2¥ smi eci. 

9JEHd|bH(103)B 31 H QIOlEi^ QIOIEI ^£0il 0}^ 0^ [5 4], [fi 5], [S 6] 3BIH [H 7]» SOI 
(104)01 92, QIOIEife 9JCil0l^ ^^3} ¥4HEifl ^^2^ U¥IOj XI ^ PI, 2^ ^£J£ji= 

»«» ^^^fani ^oH f^sf 5"EHM D JS8 QIOIEH Oil H 2^ gJ *!A|0||£! [S 8]Hf BQ. 

OfEJi [H 4] LUXI [S 8]S 2f2| BPSK Eig£| S^AIMI, QPSK °Jil2| S tfAIOII, 16QAM ^§°| §J^A| 
Ml. 64QAM D JS2| ^^AlOij ^ DH S Oil f?^s[ ^EUfW^I S^JAI OjlOICf. 
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BPSK 


1- 


QPSK 


l/sort(2> 


J6QA.M 


1/sortMO) 


64QAM 


1/ M rtf42> 



oig:»i ess@ Qioiafe ifft(io5)°i A8n°\ ahje!3H£io) ^iu^oii kshch »ia ysfe ifft(io5)°j 

7SJH. 21SJ5D, -7SKH. -21SHH A1S3D £-1 OH ^11)4011 SgSCf. IFFT(105)g »S aiOIEIfer 643H2) £l 
BI0I5 ?IE2iaSS°£ U2i=Q| 643H2) 2t£O0/H DH|e| 163D &s ^A)S)01 IFFTB »S Q| 

oia gouci **M»2SMi as?y§ tfadoejeo. oobj-ah smsi ofdm&bs woias S3) 301 

803H°J- 383(8 SteCK 

gjyajog MAC(40)2f 52)31(101) 3 £12 ^^fifPI (207) AfOI Oil PLCP3) EXHoHsOII, S g^gOII/dfe 
MAC(40)2) OFDM HIO|3|(1),(2)3> PLCP 3|^8 U¥(H *)£|*hCf. ^, OFOM 

HIO|3|(1),(2)fe QIOIE) £ 4=6! Oil AH «fi& 2j 3|isS HIOHSrCH, MAC(40)S £ 22} SOI A|3B I!£2) 

qioie) iE§ ggea. 

MAC(40)g AlUy g£2t QIOIE) 1E§ OFDM Si ^<M?|(60)0)I SUI7I SrAH QIOIE) ?)& HIGH 

<i!s(tx_start)B OFDM H|0)3|(1)0)| afcHCK OFDM HI0)3|fe: tx_start<MsB 4d§)21 £ 2°) 
H£|gy§S 9I8H SXI ROM007)OIIAH short Al^!^ giJU long A|§!S »S I FFT( 105)0)1 SD) H£| 

an aaem. 

short AIS!^ 3i3) long AIS!^ &8 IFFT( 105)0)1 Q SSSfS MAC(40)0OI AlZia I!£2) QIOIE) S£ 
2) QIOIEIM £>3| mm HIO)<Mfi(tx_ready)» SggfO. tx.readyfe ' 1 ' 3} '0'S| StM 3)X|feQ| '1'eJ 
SPiO)|Oi MAC(40)g OFDM S£ HI 0)31(1)0)1 A|3^ gE£) QIOIE) IJ£2) b|Mg Mt^C). A|3y g£ 
24blM0|HS OFDM 2£ HI0)3|(1)^ tx_ ready* 24blS§2t&r '1'2| &8 3)A|£ = 3£i5)0i QIOIE) 
iEb A|3y g£2J QIOIE) ^£0)1 COB) OFDM &^g- QIOIE) bl S^NmlSttet tx_ready3) ' 1'2| St 
§ 3>£^ ^gSrCf. 

&3| OFDM g£ HI0)3|(1)fe XH8 24b|S3) AlZiy g£0|£S b)S ( 102)0)1 blMg ££8m 

Ainy g£ OgOtl £)= blMfer QIOIE) H£0|| ^8)£S 52)31(101)0)1 bl^s gggm. Aiziy 
§£21 QIOIEH ^£0)1 SB 4blM« 2J EH £1 bH ( 103)3) DHffl(104)0)l »ag££JH 3)^°) QIOIE) ^£0|| 
[[}£) OFDM as ^^31(60)3) m^tm 4= 2i£^ trO. 



□ OFDM ^£ 4i!3|(70)°l ?S0I| □8)01 tfSSO. 

0FDM<ysfe RF2) =1)5)°! S^aiOlE) CHS 0)1 +/- 20ppm°l 2x)3) Sf^SUJi 01 ^E)4= §5L'2 
S UEfUTII SO. E)£)AH 4=iiS OFDMiJsfe giUOl §f«gS)D1 01 3FH)4= S^oH^OHO) 

S.HD. S Oil A) OFDM ^531(20)2) §3|(201)fe £ 5£) SOI OFDMfe'g *)^S)fe ^5(50)2) 

QiSfSjog gAii g S4rS)fe ^2(51)2) §«fS)»l ^E)4 S^IS S^S)fe ?5(52)» 3)S!D. 

§1} KEKSODSI StS 163H2J short ^JSH) I™ ^^4= 2iS 3)SO. 4=iJsi OFDM i!S| 3 ft 
BE) (501)21 Stl) SS! ^) §0)2,'s flgm, oi B §^ OH 163H2) short ^S0)O 3)§ S 2tO| 
CI. £)2St SS3|(502)0)|AHfe 0| EtS SSSfO) OFDM S ?| HI 0) (503)0)1 StSC). S)L)°) OFDM fe 1 

Sg 803H2I ^4:4= 2^8 ?)XI£M OFDM £Jg S3|»|CH(503)fe 163H0tD &)^6)fe S)H2iS SH6)0) 1 
Oil AH 807JHI S3)5)fe 3\§E\m XHIOHSIffl OFDM ^Jg2) A|3}8 SA|S)fe ^s(rx_start)S OFDM HI 

0131(2)0)1 atBD. 

^E)4= ^§(511)0)1 AHfe n£l!D§°| ^ short ^!g(t6.t7)S 0|g6)0) ^H)4 SiL'S ^§etD. 

^E)4= S« §e(512)0)IAHfe ^E)4 giils §SS)01 ^D)4 S« @2Ste NC0(Numer ical ly 

Contolled Osci 1 1 ator ) (513) 0)1 g?j50. NC0(513)fe ^BJ4 e-fsli SSSiOII SHSSffe A)eJii3) 3A)PJgi 
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m =?^q. o\mn ^mzi mzi&jX ^m°i&w ^da ofom 6im.o\\ m$im 

2^ ^ sip. oisai a^2§ s#a ^iu^ *s(520« esn pai * 

3HS| short ^B(t9.t10)B 0l§8FOj gate ^Hf^ ?ffD. ^fl»^ §2! §^(522)0i|AHfe 3« 

ei ^nf^ m*am g^8 r oi bs&s nco( 523)011 b^isp. cupah m$i s^g nai^ 

MSI short titfSei OI^OiXI^QI 01 eS^I(203)Ph Hag|g2| long gas 0IS810I ^i^^Si 8^ 
*rCil §>hio| long SOil S^SOJOtEl S*e XH^ ^§1 & 4^ (EHSOIP. 

OlglHI ^Uf=£ §£!0| QI0I EHfe FFT(511)0I|AH XHI >i §1 * FFTS 4*8 SUM aP. 01 g 

31 FFTS QIOIEife em^l(203)^ HSfaP. EsPi (203)£r 2* AH«5?H£IOi2] ^GF^Oil 8H»8lfc XW^m 

*sea. o\mn xim&s oigsfoi mmi\ ej^soii es2^AM H#ea. 

§§PI(203)» >i£! QIOIEife P OHM (204)* >i£iP. QBISa QIOlEi^ Pe!HaW(205)» S3fSh^G|| 
P8!EiaW(205)fe ¥ £2j Xl^e SUM H ftlAIOIIfc [4*^&! 613.SO. 

/ = 5- * Jloor(j/s) + ((/ +flaor( \6*j / N CBPS )) mod 5-) 
^ = ma\(/Vs C /2,l) 

A- = 16 * / - {N CBPS - 1) * (.floor(\6*i/N CBPS )) 



01 J I AH jte POHffl(204)B >l£! QIOIEHHj 9JSi^0IH, ife 5! xl^M D\ £ °J^0II2, * H 

jrh xi^e ei^oip. p°! a aw (205m aioiafe bi aui ^s^i(206)oii s^sa. 

blPbl ^^^1(206)^ XHtf£t2| 2HM Seam SSoH^^r ¥^2^M1 BM(Branch 
Metric)¥(602), ACS(Add Compare Se lect )¥(603) , TB(Trace Back)¥(605h 0il2dl¥(604), LIF0(Last 
In First 0ut)¥(606), HICH ¥(601 )^ SICH2IP. S ^ g Oil AH ^ ^SOI 70IH ^liOl 1/22J 1^¥ 
£31(102)011 CH» 4>«sm oHS^dlOil 2|» 3^&§1 5j§6f«2 §1 2 1J 01 (decoding depth)^ 

BM¥(602)0ilAH^ £j ^J^3I 2f ^ EH Oil AH HJ ¥sOi2f2J DU&olt: ¥^2^ 

pe!aaws(205)¥Ei a^at qioieis Amy a aioia H2 a*oi bm^sm ^tyeh 
n 311 ^a BMSta acs¥(603)^ aseo. 

ACS¥(603)0||AHfe &D\ BM¥ (602) Oil AH S^a ^Bl»a OIS^EHWUSI 3£2tS AH^g 

a^am a si 21 ai^oiiah a»at ¥ ^hsj §^ e ami ^^sh ^^s^oii chs §a§ 

Oil 2 £|¥ (604) Oil XHSmfe Jl^g ^ 8 ff P . ACS¥(603)0ilAH2 BM¥(602)2f O^^^XI^ A|H^ ^22f 

pi oi bh ^2°j =?^}m =?^b[o\ DUttit&m ^msm 01^ Ainy ^221 qioieh^ chioieihi qioieiih 

AH^ P^ ^511 Jim 4 ^^1 CH^OIP. 

0il2dl¥(604)^ ^^1 ACS¥(603)0il 9\m <^^a ^^S^Oil LH^ §2M XHSmH Ql 01 EH 24 
¥|6H TB¥(605)^ QIOlEiS S^oH^^ D\^m ^i^Q. ^^1 TB¥(605)^ H^SJ Pi 01 EH B XH£I6^[ 
fl«H"63H2| DII2BI Ahg^ 3SeJEi ^^dl^M ^g6^P. 2| 0||e£|fe a B^0| (decoding 

depth) 243HSJ 3FAID1 2| ^^^^ 64b|M2| ^0I» ^SCj. PPAH EJ^Sl^ QIOIEH 

S 243H ^± B^i^ ^P^SrOt 2| ^21 CHI2BI ^BOil ^^1 S t^lfl £^6^1 aP. Olb Aj3^ ^ 
2 a PIOIEH ^2 CilOIEH^h 2421 bH4^ 0|^OjX4 91^ ^ ifBBD. 

TB¥(605)0||AH^ &D\ Oil aa ¥(604)011 «SS ^^S^OII □» SMS ^XIH 4^iyaf0i 
5J§ ^19 CHIOIEiS e^^P. TB¥ (605) Oil AH 2| Q|0|Ei A|3^ H22I Ql 0| EH W^D\ ^ k Z> P 

* ^2^ &SaP. ^<MA|0ilfe PPUIfe §S2f Ql 01 EH 21 ^OtM UEfHb 

§S1 A|3^ ^221 °J^a gAIOil m ^ SiXIB ^^BOilAH^ bl EH BI ^^^1 (206) Oil AH A|3^ H2B 
^OilOt 81 » 4* 2^P. 0>PAH AiCHIfe PPLHfe iSf blEibl 

^m^l(206)^¥Ei POHIH(204) ( P 8! Ei £1 bi (205) S SBSI^OIOt SfeEII 01 EH til EH til ^s^l (206)0il AH 
^^^011 2| K AIZlXIH(latency)0| B4SBO. 

32HU B ^ S Oil AH ^ 2^£J^ A|3^ IJ22j ^Oil 6b|^2j tail blM^f 2J2I ffH^Oil 20IS CHi 01 EH m 
EI «^^5HI a^l b^ AlZiy iEI '00000'^EH^¥P ^S&2^Mi AIZ^ ^22J aizixib^ 

sa 4^ £ip. Amy ^20ii sjsh uplh^ smsi s^a^ ouoiP2j ^oioii □ 

m §a^f aaxie qioip ^2^ a&is upui^ §soii ^a^2s a 

A|5[elP. ^^^IS ^}aH 35eiEH aUBiee ^mm^\ OH SOII TB¥(605)0il^ 2^*j§ 
2M(702)0| 33H AfgSjli 33H2J 2^(702) e 2^Hfe ^^^M ^«8H2 SfUfe 

mcn^ 4=as^i ao. age tus» aoi 3^hhi 2^(702) e ^si &sa^ 21^ a^u 

2J SM^Mi Olfe BIO|61s(dec„readj)oiner)(703)0ll 2J6H £^SCH£!P. TB¥(605)0il 2|oH ^19 Ell 
01 EH ^AH^F ^jb^ bH^^^S ?>^P. 01^ ^^^M ^^a^l ¥loH CHI 2 dl ¥ (701 ) Oil AH QIOlEiS 2-\ 
Oi 8 CH ^£2^ gjOIMOPI ffH^OIP. df£UH §!BH2J £AH QisL XHHHgaPI 9\m LIF0¥(606)^F Afg 
aP. &D\ LIF0¥(606)^ 2^H2J D||SBI« AtSfttOI i^lS JHOi^ ^«ffP. O'fe 

I-ilOi<Ms(Ram_switch)(801)M AJS»0| Xi!CH^S(801)^^ '0'^ OH S ^JRH Oil 2 El (802) Oil AH fc ^^l 

s ¥ gun oiieai(803)oiiAH^ t^ig ^seip. sichs ^^i xHioi^m^Ksoi) -ra s 

0i|2E|(802)fe ^D\m 4^«»2 ¥ £!Wi Dil2ai(803)^ ^^IM Ol^Oi^JP. ^jg 

pi oi eh ^2 aioiEHOii o\m mm.Di 2^ iue biEibi ^m^i(206)^ ^^2i ^&±±mm OFDM mz: n\ 

Oi^|(2)0ll SB8KM 4^d¥2J 2| ^I^M^MOI S5I»S ^HI2^ ^!^6H ^P. Olt AIH^ S2212J 
QIOlEi S^^OIOii CHB §M2f b|EHb| ^s^l(206) LH ¥ Oii AH ?f§§^ ^OISSM bina^OI g S 4^ SI 
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a. 

HI EH bl ^31(206)8 31£! Ql 01 EH ^5*31(207)9 ^SW. 2?eS3|(207)£| «aas*!a ^ ^AIMI 
fc £!(2)2T»D. ^§s}3|(207)0]| £31 701^ «e»3IB s^lsl 2i2g A>§8CL 

OFDM ^£3I(20)M XII 01 Site OFDM ^£ XllCH^j (2)fe e3|(201)^¥EH OFDM AI^M "»Bl^te 

^s(rx_start )M £J^g*Ot FFT(202)01! USI^Cf. FFT(202)fer rx_star t <ymM £J^£>0* 16JH 
^m&W »|2lff UDUI 643>H ^M^M 3FXIH FFT(202)g 4>«ffCh E 2011 AH S3 ^£JEIi=r OFDM H 

aissi qioiei caioia aois as»2 Hbr Amy sje3^ bxh FFT(202)2f e*f3i{203)« 3H£! 
a. 

AiHtf BPSK g^2§ S£S!3I [Ql^Oil 4^£]&2J CI CH! HH ( 204) 21 CI £] EH El tH ( 205 ) BPSK &^CHI 

o>*o< §^Q[. C|°JEHEItH(205)S >l & A|Zl^ HE^ blEHbl ^31(206)011 S^^Cf. b| EH bf| 
31(206)^ U»¥£3I0II 2]oH ¥lL^£! QIOIEHM ^BH^I QIOIEH^ ^55ffe Hfgg 4-S6PI US (HI 4^ 
4£! A|3^ BE^I 01 EH til ^s3|(206)g 3H£] *MI0r6fc!S ^2H^I AlZiy iEi 4^ HQ. 

bl EH 01 ^m3|(206)M Sj»& AI3H HE^ ^sfEIXI SJHEE^ 2SSSPI(207)B >H xl XI 3H OFDM ^ 
5 HOI 31 (2)011 a^SO. OFDM ^£ HIOI3|(2)fe A|3^ HE 2) HH2HEI SAH B ^ ma El 31- S>8 
S*<Hie> MAC(40)E^ A|3^ HE2] OIMM SfcHCk 0! GH A|H^ HE^ 240|M0|E^ 2401^°} 
'1'eJ dim(rx_ready)S ^SSFOI AIZ3£ HE2J 0IM« 2£&CK MAC(40)g rx_ready3|^ 1 1 1 °J B&0\\ 
OFDM *|2E 4*£J3l(70)S¥a til MM g*feO. 

£E§[ OFDM XIIOi:>|(2)fer A|3y HE2| Ql 01 EH ^ES UEILHte 40IM2I QIOIEI ^OIS UEfLH^ 

12b|MM »S»Ch OFDM ^£ XHCH3l(2)^r QIOIEH ^EOil CUEI- SSt9fc ClOHffl (204) a 
CI °J El El 01(205) CHI QIOIEH ^EM UEH-Hfe 4b|M ifii BH^O) 3h£2j Ell 0 1 EH ^EOII WtZ\ OFDM ^ 
£3|(20)3|^ ^ Zl^m Q . OFDM ^£ XHI CH 31 (2)*=r QIOIEH 1J0IB UEIUi^ 1201 ^ Oil 

CHS Site OFDM £JB4*B Dfl^o^ 01 311^3 OFDM &'^^2I OFDM £JB40|> BS §? OFDM ^ 

31(20)21 8^8 gXI AI&CL 

£ 20IIAH MS A|3y HE DM Oil QIOIEH HE3f EDI 01 QIOIEH iEE FFT(202), §331(203), CI DH 
ffl(204), CiejaatH(205), O! EH 01 **a3|(206) m\H ^^sf3|(207)S 3H£!CK «^3£i QIOIEI HE 
2| OlMte OFDM ^£ XHI 0131(2)011 £J^E101 OFDM ^£ XHI013|(2)te QIOIEH ^E0|| D>£[ OFDM Ql 
01 EH b|M^(N D8 Ps)e^&l rx_ready3^ 1 1 1 Q S^M ^^tlCL OFDM ^£ XHIO|3|(2)fe rx_ready d 

mSj- QIOIEH iE2| HIMS t>^l MAC(40)^^ S^^DI , MAC(40)^ rx_ready 1 1 ' E! §2}0||°i 

OFDM XHI013|(2)^¥EI bl MM gJ^g^CK 



Mill 

g ^SOII OFDM aSI Al-gShS, LAN AI^HOII OFDM ^^2^ 

a^H IEEE 802.11a/D7.0 Oil ^R^B SM QIOIEH ^£M 3hfflB 4^ HO. tThdUH , H^2| QIOIEI 

fi^S^ LAN AI^^'OII 3^6^Cf. 

xi^^xi ^gg ^ ^gsi oi5HB $\m ^aioiioii o\m ^ ^soi 01^^^ xhi^sj^ 31 

s oiua, 9 3i^^o^2i batsi xi^e 3ha » 011 311 1 a¥s ^aig^s^isj g« u §>je saoiu 
xi a^ti- 4^§ a ^^01 s^ti- 5101a. 



1 

3^21 QIOIEH MPDU ^4^^0I 3^th OFDM §Tx|0|| HOI AH , 

2I¥ XHIOj^mOII WE\ OFDM HBIIS ^SSffe A|3y ^H2I QIOIEH iEi £J£6|-3HU AIZI^ ^ 

H£f QIOIEI iEi Si^b MAC; 

^31 MAC 31 ^§2| XI1 1 XHICH^mS ?2 a d23A| ^3| MACE M¥ EH AID s IE S QIOIEH iEI 
g>g Dj El XH§@ AI^I^^OIIAH ^^£JCH OFDM E5IIS ^PSS ^^8^ ^EI^MHf ^tmOj 

OFDM ^MOI ^^£]E^ AIH^ ^E0|| 5§g QIOIEI ^E * QIOIEH S 0| Oil 5+^ §M0|| 3| 

S5h01 OFDM ££3|2| 24 i^if XHICH ahfe OFDM XHICH3IB ^blof^ OFDM ^<M3|; ^ 

^31 MACjII- ^§2| XII2 XilCH^SM ^H^ESAH ^31 MACEM AIH^ IE S! QIOIEH IEi 2^SH2 
OFDM ^£^§01 ^^£|E^ ^31 AlZiy ^EOII S^EJOI H^ QIOIEI ^E * QIOIEI ^ 01 CHI 2^ § 
MOII 3|^6fOj OFDM ^£3|2| ^ XHIOIS^ OFDM ^SXHIO|3|M ^blS^ OFDM ^<M^|^ S 

5!M ^§2§ OFDM Sxl. 

2 

XHI 1 »0II HOI AH, 

&3| OFDM £2 »|0|3|fe. ^3| AlZiy IE b|M2f QIOIEH IE 0IM3F ^E^ X-|E|£|E^ 5|H, 

HF2|£| QIOIEI ^EI DHJ±l2f oj EH HI OH CHI 2^6^01 QIOIEH ^EOII WtB DHU g ejEHEI^OI 

EJE^ 6^ 5!M ^S2^ 8\b: OFDM gxl. 
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S?» 3 

HI 1 SOfl 21 01 AH, 

4>OI OFDM ^2 HICHDIte, &o| OFDM ^£3 1 SI § HIEibl ^S:i§¥9 £jg ^9 OFDM 6JS°| 

Aiziy i££?ei ?§s s^joii cHti §a si sggfe aioiasi noioii sea poiimsi 
cieja£itHoiMi sssiiq, 

Ain^ 1 = QIOIE) SOIS UEH-Hte blMS^E) OFDM £Jg4=s JildolCX ^Ajg OFDM fe'g^Sl HI jB 
8101 ¥ £^4=31 ifg 3^ OFDM ^£3|2| gXIAISIte 21s Shte OFDM 3X1. 

l?l 4 

HI 3 8CHI 2JCHAH, 

| blEHbl §ls3lte 3S£J9 &Ha#8 AlgSlOl OFDM ^2E3|0)|AH SiSEIte QIOIEHOil CHff EH 01 El ^ 
ESI OIOIEH SOI Oil CHS SSI "2^ 3 AIB XISKOI OFDM SI 0)31^ SifSlte 2!8 

£ Site OFDM £^2 SXI. 

5 

HI 1 if CHI a! 01 AH, 

I OFDM ^5 4*<y3IOilte, ^<M@ OFDM 6JS21 SiUS S&Slte S3|§X|3f SSEId Sill. 4f 

31 S3|§Alte: 

^Ajg OFDM dS m HEI23MS) ¥ short ^ii OlgSlOl ^Hl^ §«!§ ^SSIJH, ^HI4= § 

sisi leai ?e m 01 g 2x1 si Aiejgfa 3ai°j&s ^site «n a&oi; 

ao I DM S4PISJ g^Hl 4=£J@ OFDM aJs31 CH^SS ^Ef^ g^OI S&S _¥ 3HS| short 

Ajgs oigslOl 6! SSI §iUS ^gSHQ, ^1114= Si!! SI ^ 01 S2XISI 
A1B&31 3A1B&S ?31te HI2 S&3I : K 

4=Ajg OFDM t!S g =£I^SSJ short £JgS| s^^atfl 312 StrHaoll 36H DH short ^§01 
Q ISafe SlUiiS 3S5101 OFDM £MS| Al^a 2A|61te HI0H6JSM gJ^Slte S3|a*4=gx|B ^oi 
Site 3Ss ^§°I Site OFDM § xl . 

S^S 6 

31£2| taioia ^ES MPDU ^4=6J0I 31teer OFDM £^£31 Oil AH 21 Q! 01 EH gfSCHI 2A01AH, 

MAC Oil AH SB&g OFDM ajs § A|3g g = 0|| SKS Ql 01 EH £^2 §fi SI HI 01 EH 2^ ^£ 3 SOU 
3ISS104 Ssl QI0ia« OHSSlte HI1 

OIEI W§B AlH^SiS ^SSlOl ^40H21 short £Jg Si long H£|^«S ^SSlte 

HI2 9311: a 

ao i mw& aioia s nii*52 iisi ifft ah«3H£Ioi ^ni^oii assm, &01 n £) oH 
mm susioi a§ ofdm g«a ^ssite hi 3 &y\m s&site 21 s ^§°s site 01 »b. 

S?8 7 

HI 6 8011 2J0UH, 
40I HI1 B3llte: 

^Ajgi OFDM 6JS g QlOia ^=S1 A|3^ iEl ? QIOIS IEi §2} * S& ¥SS1 AI31 

LSB SI MSB S ^S^Slte HI 4 B3II; 

13H Ol^oj X|^~EH5(|M gel oigBiaj 1He .|g ggo ao| XHI4 E+31I01IAH QlOia* xl^Slte HI 5 B 

311: S 

6f3i xi&@ ai oi a m 4f3i aih^ §Eon ess aioia ssoii 3issioi oHssite hi 6 bjiis oi 
^oixite 21 s site as as. 

S^Sr 8 

31SSI QlOia ^E5 MPDU £4=£J0I 31fe& OFDM S^SPIOIIAHSl QlOia ^5 SICHAH, 

4=4JB OFDM ajssj g^jig S^S12 OFDM £IjS| A|2fS ^Bl^te HlWiJSS I^A|3lte HI1 

B3II; 

«3| OFDM aj^B F R H* * mmM^ ? «3| A|3^ SHOII £BS QlOia ^E 3S0II 3|s 

sioi pohs si aeiaass 3H5N uiani ^asi tiaia ssh siensj Ainy iei ^^site Hi2 b 

3tl: 9! 

AiDy sesi jwaa sai« si 01 nH£ia3i s>s s^oiib aih^ ie biss mac e>s s^si 

te HI3 B31IS SSolte 2ia Site ^5 »B 

S^S 9 

HI 8 8011 S101AH, 
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Mnw hhoii sea aioia ijoim ueilh^ bi^oii shss^ ofom gtf^a jitiM, 01 ai^ 

9 OFDM £g^2r 4*£!@ OFDM £Jg40|- SttftC! OFDM ^£ S^S gBAI^I^ M4 B3IS CH 5§6fb 
^S^M or£r SS. 

10 

XII 8 81 01 2JOUH, 
&D\ XI1 1 B3llte: 

OFDM ^foj HE.|^M°I ¥ short ^11 OlgohO) ^W<t ^§o r H, ^§9 ^Hf^ §*n 

°i easts n geaoii ascit Afoi^m 3401^1 ?s*t an s^eai: 

CH Cr^ ¥ short fe'ii 0IS8KM »I1 g6H £>0| ^9 OFDM S6H£] 

Sjt!S *§8[2, ^n r 4- ^oH 3 aesoii mssh= AFei^a- 

3Ah°!2iS zpar^ XII 2 saeai: %! 

6rU2| short £JM^ ^=£&S }r£! 30IIEIS Afgo^OI OH short ^MOrQHJ SIIKS 

m, oi anas oigs r oi »ioi^s« »»Ai3ife s^i«i^b>iis oi^oixite a r ^ 
11 

HI 8 S0II 2JO] AH, 

&3I bi eh hi sat h^hi aioiej xnais ?]6H 6JH°j oiieai a jai M§§ib 32&jei bhqeis 
s Afgam, 

qioieh^j §?, §x>e ^BAi^ife ii <m^m Bf»»fe 2S ^§ 

6fe . 



R 
F 



201 



is! 
}| 



2&2 2b 



CJ0H 



eitH 



2bs 



2&6 



a;>i 



20 



2&7 



OFDM JtflCHPI 



30 



IFFT 




0HW 












£5* 31 











ROM 



ifJ5 ' ifc. 



OFDM All oi y\ 



10 



40 

A 



M 
A 
C 



60 



106 
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